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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claimts)] 

[Claim 1] The semi-conductor optical amplification medium which has the high interest profit saturation 
characteristics which have a negative feedback operation to optical reinforcement, The isolator which 
prevents a unnecessary return light, a wavelength good light variation filter, and the turnout for taking out 
light, It is the tunable laser light source which has the ring form optical resonator which has arranged the 
linearity optical amplifier which has low interest profit saturation characteristics, and the polarization 
controller in the shape of a loop formation. Said polarization controller is adjusted so that the effective 
circumference gain in said ring form optical resonator may serve as max. The wavelength selection width of 
face of this wavelength good light variation filter is set up so that laser oscillation may be carried out by 
two or more axial modes which had a cross-correlation near [ said ] the wavelength good light variation 
center of filter transmitted wave length. And the tunable laser light source which makes the semi- 
conductor optical amplification medium which has said high interest profit saturation characteristics by 
adjusting the gain of the linearity optical amplifier which has said low interest profit saturation 
characteristics a gain saturation state, and is characterized by for said two or more axial modes correlating 
by this, and holding the optical output from said turnout uniformly. 

[Claim 2] The tunable laser light source according to claim 1 characterized by setting up so that optical ■ 
frequency spacing between said axial modes of the tunable laser light source may not exceed the inverse 
number of the carrier recovery time in the semi-conductor optical amplification medium which has said 
high interest profit saturation characteristics by adjusting the die length of said ring form optical resonator. 

[Claim 3] The tunable laser light source according to claim 2 characterized by adjusting the die length of 
the single-mode optical fiber which has combined optically between each light corpuscle child of said ring 
form optical resonator, or the double refraction optical fiber holding polarization. 

[Claim 4] The tunable laser light source according to claim 1 to 3 characterized by having used the semi- 
conductor optical amplifier for said linearity optical amplifier, and having arranged the 2nd polarization 
controller to the input side of this semi-conductor optical amplifier. 

[Claim 5] Said wavelength good light variation filter is the tunable, laser light source according to claim 1 to 
4 which is the variable bandpass filter which performs strange continuous wavelength control, and is 
characterized by carrying out the sweep of the transparency peak wavelength of this variable bandpass 
filter synchronizing with an external clock. 

[Translation done.] 
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* NOTICES* ^ ^ 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. - 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of offering the laser light source of a low- 
strength noise which can set especially wavelength as arbitration, about the tunable laser light source used 
for a lightwave transmission system. 
[0002] 

[Description of the Prior Art] The source of a wavelength good light variation is one of the component 
engineerings of the wavelength multiplexing (WDM) method which multiplexes and carries out batch 
transmission of much signal light on a wavelength shaft. One of the requirements to this source of a 
wavelength good light variation is the light source which can carry out a wavelength setup freely according 
to the demand of a lightwave transmission system. 

[0003] As such a source of a wavelength good light variation, the tunable laser light source and the simple 
spectrum slice light source of a single oscillation frequency are offered from the former. The typical 
tunable laser light source of a single oscillation frequency is laser oscillation equipment of a configuration 
of that an optical amplification medium and a wavelength good light variation filter are included in a ring or 
the optical resonator of the Fabry-Perot form. This laser oscillation equipment needs to make selection 
width of face (parameters, such as full width at half maximum, are estimating) of an optical filter narrower 
than the axial mode of a resonator in order to carry out laser oscillation by wavelength good light variation 
center of filter transmitted wave length, and also controls cavity length strictly and is stabilizing the laser 
oscillation condition so that the optical length of a resonator may become the integral multiple of 
oscillation wavelength. Although the wavelength variability is decided in the adjustable range of a 
wavelength good light variation filter, and the gain wavelength band of a laser medium, variability over about 
100nm is realized with the laser equipment by which current use is carried out. However, if cavity length 
shifts from an optimum state slightly, an oscillation will become quickly unstable and a loud noise on the 
strength will occur. Since it was generated only by few mechanical / thermal turbulence being added to a 
laser cavity system, such oscillation instability needed the stabilization device in which these turbulence 
was prevented, in order to acquire a stable oscillation condition. However, these stabilization device has 
been the failure of application to communication system in order to make laser equipment large-sized. 
[0004] On the other hand, in order to conquer the technical problem of the conventional tunable laser light 
source described above, the simple spectrum slice light source of a simple configuration has been 
examined. Since this light source is decided with the wavelength good light variation filter whose main 
wavelength a wavelength setup of arbitration is attained, and also it is the source of a wavelength good 
light variation which starts the source of the white light crossed to a large wavelength band with a 
wavelength good light variation filter, and is a passive component, it has the description that a long-term 
performance guarantee is also possible. 

[0005] However, since the time fluctuation of that its slice luminous intensity itself is weak since the 
simple spectrum slice light source has removed much light with that the minimum value of spectral line 
width is restricted with the transparency width of face of a wavelength good light variation filter and a 
filter, and the number of photons detected by filtering was discovered, when optical reinforcement was 
attenuated, increasing [ a noise on the strength ]-quickly ** had become a problem. 

[0006] In order to solve these technical problems about the simple spectrum slice light source, as shown in 
drawing 5 , the spectrum slice light source which has the configuration of the resonator of a ring form is 
proposed by invention-in-this-application persons (bibliography [1]: Katagiri, Suzuki, 531 or Aida 
"generating of stabilization monochrome noise light" pp. 1999 Institute of Electronics, Information and 
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Communication Engflf^s synthesis convention B-10-170). 

[0007] The light source shown in drawing 5 has the configuration by which the linearity optical amplifier 5 
with small gain saturation characteristics, an isolator 3, the wavelength good light variation filter 2, the 
semi-conductor optical amplification medium 1 that has gain saturation characteristics, a turnout 4, 
variable attenuator 20, and the polarization controller 6 have been arranged in the shape of a ring. By the 
filter control circuit 10 which controls the transparency core wavelength of a filter in response to the, 
wavelength assignment 9 from the outside, by controlling the transparency core wavelength of the 
wavelength good light variation filter 2, it operates so that the light whose main wavelength corresponded 
with assignment wavelength from one 1st branching output 8 of a turnout 4 may be generated. And when 
the light generated by the linearity optical amplifier 5 or the semi-conductor optical amplification medium 1 
goes a ring around many times, it is possible to generate light with a large optical output more narrowly 
[ spectral band width ] than simple spectrum slice light. In order to increase the number of the 
circumference, optimization of a polarization condition is performed by the polarization controller 6 to the 
semi-conductor optical amplification medium 1 with an inevitable polarization dependency. 
[0008] Furthermore, in order to oppress the noise on the strength by the- number fluctuation of photons 
which the above-mentioned simple spectrum slice has, the gain saturation characteristics of the semi- 
conductor optical amplification medium 1 are used. This says that an optical output will be oppressed to an 
excessive optical input using gain saturation, and serves as structure by which stabilization on the strength 
is attained from the operation as an optical limiter. Although it is necessary to raise [ whether gain of the 
linearity optical amplifier 5 is made, and ], and to raise the optical input level to the semi-conductor optical 
amplification medium 1 in order to acquire a strong gain saturation operation, on the other hand, the 
effective gain of a loop formation is lowered with variable attenuator 20, and the laser oscillation of an 
unnecessary ring resonator is oppressed. 

[0009] Drawing 6 shows the type of the wavelength spectrum of the spectrum slice light source improved 
in this way, often oppresses the accumulation 22 of the spontaneous emmision light which the linearity 
optical amplifier 5 has, and shows the property which spectral band width is narrow and the spectrum slice 
light 21 of high intensity generates. 
[0010] 

[Problem(s) to be Solved by the Invention] however, although the spectrum slice light source which have 
the resonator configuration of the conventional ring form as show in drawing 5 be the light source which 
attained reduction of spectral band width, and the Takamitsu reinforcement-ization as compared with the 
conventional simple spectrum slice light source, it have the technical problem which should be solve that 
the use as the light source for optical transmissions of high quality be restrict by the characteristic effect 
of the noise on the strength based on the number fluctuation of photons so that it may explain below. 
[001 1] Drawing 7 shows distribution of what standardized the frequency of an event to the several n 
photon detected within Slot T, i.e., probability density, to various light, when the slot of observation time 
amount is set to T. 

[0012] First, in the case of the simple spectrum slice light 25, frequency serves as a Bose Einstein 
distribution function which carries out monotone reduction to a several n photon from chaos-behavior. 
This shows that the probability that a photon will not be detected at all even if the averages of the number 
of detection photons are <n> and a finite value is the highest, becomes the factor which generates . a big 
error by the direct modulation and the direct detection method which identifies 1 or 0 sign by the number 
of the numbers of photons, and is nonpermissible. 

[0013] On the other hand, it is shown that the spectrum slice light source which has the configuration of 
the resonator of a ring form serves as super Poisson distribution 24 which have the same distribution 
configuration as this although width of face is wide as compared with Poisson distribution 23 corresponding 
to coherent light in photon distribution with stabilization on the strength. 

[0014] Although the breadth of Poisson distribution 23 corresponding to coherent light does not change 
when luminous intensity is decreased, the range of other super Poisson distributions 24 or Bose Einstein 
distribution function 25 spreads. By the limited observation time amount T, the breadth of such distribution 
serves as a noise on the strength [ optical ], and is reflected. 

[0015] For this reason, as shown in drawing 8 , in carrying out data coding of the source of a wavelength 
good light variation with a modulator on the strength and measuring that error rate (BER: bit error rate), it 
produces the floor which cannot oppress an error rate even if it increases receiving light reinforcement. (In 
addition, in probability statistics, although distribution of an ensemble turns into Gaussian distribution when 
there is much population (here the number of photons), if the number of elements which constitutes the 
population is generally extracted, the probability distribution of a proper will appear in each.) Here, with the 
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property of light, wr^^here are extremely few photons, Poiss^Blistribution are discovered by super 
poisson and the pan from strut Einstein. Since such distribution is description-ize by chaos light and 
coherent light, it is use for the judgment of the condition of the light using measurement of a distribution 
configuration. It is the description of the spectrum slice light which does not form a laser place that a floor 
as be the relation between receiving light reinforcement and an error rate and show in drawing 8 arises. 
Such a floor became remarkable with reduction of the time amount slot T, and since it said that optical 
reinforcement required in the case of high quality data transfer with an error rate small further very 
increased exponentially, it had become the failure of performing a long span and high bit rate optical 
transmission. 

[0016] The purpose of this invention is to offer the tunable laser light source which can generate the light 
stabilized, so that cloth approached the Poisson distribution corresponding to coherent light several photor 
minutes in order to solve the technical problem of the above conventional techniques. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of the tunable 
laser light source according to claim 1 The semi-conductor optical amplification medium which has the high 
interest profit saturation characteristics which have a negative feedback operation to optical 
reinforcement, The isolator which prevents a unnecessary return light, a wavelength good light variation 
filter, and the turnout for taking out light, It is the tunable laser light source which has the ring form optical 
resonator which has arranged the linearity optical amplifier which has low interest profit saturation 
characteristics, and the polarization controller in the shape of a loop formation. Said polarization controller 
is adjusted so that the effective circumference gain in said ring form optical resonator may serve as max. 
The wavelength selection width of face of this wavelength good light variation filter is set up so that laser 
oscillation may be carried out by two or more axial modes which had a cross-correlation near [ said ] the 
wavelength good light variation center of filter transmitted wave length. And the semi-conductor optical 
amplification medium which has said high interest profit saturation characteristics by adjusting the gain of 
the linearity optical amplifier which has said low interest profit saturation characteristics is made into a 
gain saturation state, and it is characterized by for said two or more axial modes correlating by this, and 
holding the optical output from said turnout uniformly. 

[0018] Here, it can be characterized by setting up so that optical frequency spacing between said axial 
modes of the tunable laser light source may not exceed the inverse number of the carrier recovery time in 
the semi-conductor optical amplification medium which has said high interest profit saturation 
characteristics by adjusting the die length of said ring form optical resonator. 

[0019] Moreover, it can be characterized by adjusting the die length of the single-mode optical fiber which 
has combined optically between each light corpuscle child of said ring form optical resonator, or the double 
refraction optical fiber holding polarization. 

[0020] Moreover, a semi-conductor optical amplifier can be used for said linearity optical amplifier, and it 
can be characterized by having arranged the 2nd polarization controller to the input side of this semi- 
conductor optical amplifier. 

[0021] Moreover, it is the variable bandpass filter which performs strange wavelength control which said 
wavelength good light variation filter can continue, and can be characterized by carrying; out the sweep of 
the transparency peak wavelength of this variable bandpass filter synchronizing with an external clock. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
with reference to a drawing. 

(Basic configuration of an operation gestalt) The basic configuration and its operation principle of the 
tunable laser light source which applied this invention are explained first 

[0023] In this invention, the possible wavelength adjustable laser light source of generating the light 
stabilized, so that cloth approached the Poisson distribution corresponding to coherent light several photon 
minutes is realized by oscillating two or more axial modes which had a cross-correlation near the 
wavelength good light variation center of filter transmitted wave length to the wavelength adjustable ring 
resonator laser which used the optical amplification medium and the wavelength good light variation filter. 
[0024] First, the wavelength selection width of face (it has characterized numerically with full width at half 
maximum) of a wavelength good light variation filter is adjusted to a detail so that it may oscillate by at 
least two axial modes. When further two or more modes have a negative cross-correlation on the 
assumption that such a multimode oscillation, the semi-conductor optical amplification medium which has 
strong gain saturation characteristics is arranged on the path of the light of a ring resonator so that the 
total number of photons may be held uniformly. Here, it is known that gain saturation will give the run 
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undergarment force^^h oppresses fluctuation of the numbe^^hotons. 

[0025] Drawing 2 shows with a block the function of a semi-conductor optical amplification medium to 
have such gain saturation characteristics. By drawing 2 , since it is easy, it divides into the linearity gain 
part (multiplier = Go) 12 without the saturation generated by current impregnation, and the gain saturation 
part 13 which performs saturation according to a feedback system, and the functional configuration is 
shown. Therefore, the gain coefficient G of the net of a semi-conductor optical amplification medium 
(G=Pout/Pin:Pin= input light reinforcement, Pout= output light reinforcement) is the incident light 
reinforcement P and the saturation light reinforcement Ps. It uses and is [0026]. 
[Equation 1] 



c 0 (0 



[0027] It can write. It means that, as for this (1) type, a semi-conductor optical amplification medium has a 
negative feedback operation to optical reinforcement. Although it is in bibliography [2] and is already 
pointed out about the negative feedback operation, the object oppresses the quantum fluctuation of the 
laser of a pure single mode, it is in generating the number SUKUIZUDO condition of photons, and reference 
is not made about the correlation between the modes of the following multi-mode laser concerning this 
invention, (bibliography [2]: Y.Yamamoto, N.Imoto, and S.Machida, and "Amplitude squeezing in a 
semiconductor laser using quantum nondemolition measurement and negative feedback" Phys.Rev.A, 33, 
and pp.3243-3260 (1986).) 

[0028] In the tunable laser using the semi-conductor optical amplification medium which has such gain 
saturation characteristics, as shown in drawing 3 , much axial modes are oscillating to coincidence focusing 
on the transparency core wavelength 1 6 of a wavelength good light variation filter. These axial modes have 
negative correlation, and those total will become fixed [ those total, i.e., a total optical output, ], if coherent 
interferential action is disregarded and considered. 

[0029] Drawing 4 is drawing which explained the device of the formation of optical output fixed by such 
correlation between the modes using the model of the three axial modes, and it is shown that different 
oscillation conditions A, B, and C have the same total. 

[0030] Although, as for the laser beam in such the many modes, the breadth of a spectrum is similar to 
spectrum slice light, each photon has high coherence nature, and its photon number density is more 
sharply [ than spectrum slice light ] high, therefore it is high power. Furthermore, since such a light 
essentially forms a laser place, cloth approaches Poisson distribution from super Poisson distribution 
several photon minutes. For this reason, generating of the noise on the strength by the number fluctuation 
[ like the conventional spectrum slice ] of photons whose laser beam in such the many modes is is 
removed, and about the same low-strength noise property as single oscillation frequency laser is realized. 
[0031] It quantifies and considers having stated above. When the noise on the strength [ optical ] and 
enhancement factor accompanying fluctuation of gammac and a bias current for the noise on the strength 
[ optical ] to which the fluctuation on the strength of the laser beam which goes the inside of H and a ring 
for the oppression force of the number fluctuation of photons by the run undergarment force based on gain 
saturation around is impressed by gamma and the gain medium are set to gammai and xi, respectively, with 
a ring resonator, it is a degree type [0032]. 
[Equation 2] 

r--?^- + -Ii- (2) 

[0033] The large inrush current to a semi-conductor optical amplification medium is taken, and when it 
increases to coincidence, the noise (fluctuation on the strength) gamma on the strength carries out 
asymptotic [ of the above-mentioned oppression force H and the enhancement factor xi ] to gammai/H. 
Usually, the ordering force (oppression force) H is on the strength [ optical ] noise gammai. By comparing, 
since it is large enough, it can be considered that gammai/H is 0. Therefore, the oppression force H of the 
number fluctuation of photons by the run undergarment force can oppress the noise gamma on the 
strength in an effective band. With an effective band, this H is given in approximation as the inverse 
number of the carrier recovery time. Therefore, the frequency band which can be oppressed goes up and 
application of it is attained to the data transmission of a high bit rate, so that the carrier recovery time is 
shortened. By the semi-conductor optical amplification medium (semi-conductor optical amplifier), the 
carrier recovery time can be shortened to Number ps, theoretically, is the scale of the time amount slot 
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(10 or less pses) ch^^terized with a high-speed lightwave sij|^100Gbps or more, and can expect the 
reduction effectiveness of the number fluctuation of photons. 

[0034] Since it stated above, in the basic mode of this invention A polarization controller is adjusted so 
that the effective circumference gain in a ring form optical resonator may serve as max. The wavelength 
selection width of face of a wavelength good light variation filter is set up so that Jaser oscillation may be 
carried out by at least two axial modes of a ring form optical resonator. And he is trying for two or more 
axial modes to hold the optical output from a turnout uniformly correlatively by adjusting the gain of the 
linearity optical amplifier which has low interest profit saturation characteristics, and making a semi- 
conductor optical amplification medium into a gain saturation state. 

[0035] Moreover, since it corresponds to a high bit rate in addition to an operation of the fundamental ring 
laser described above, another examination is required when a semi-conductor optical amplification 
medium with the very short carrier recovery time is used. 

[0036] That is, it can respond to high-speed fluctuation so that the carrier recovery time is short, but in 
order to oppress the number fluctuation of photons quickly by ring form optical-resonator laser, it is 
necessary to shorten loop-formation length and to raise a loop-formation speed of response. However, if a 
loop-formation speed of response is made quick too much, since it will become shorter than the carrier 
relaxation time of a semi-conductor optical amplification medium, fluctuation cannot accumulate and 
sufficient oppression effectiveness cannot be acquired. For this reason, it is necessary to make a loop- 
formation speed of response later than the carrier recovery time. Therefore, it is necessary to give the 
optimal loop-formation length for the carrier recovery time of the semi-conductor optical amplification 
medium to be used. 

[0037] So, in the further mode of this invention, it has set up so that optical frequency spacing between 
the axial modes of the tunable laser light source may not exceed the inverse number of the carrier 
recovery time in the semi-conductor optical amplification medium which has gain saturation characteristics 
by adjusting the die length of the ring form optical resonator which constitutes the tunable laser light 
source. 

[0038] (1st operation gestalt) Drawing 1 shows the configuration of the tunable laser light source of 1 
desirable operation gestalt of this invention. The tunable laser light source shown in this drawing 
constitutes the ring form optical resonator with which the semi-conductor optical amplifier 1 which has 
high interest profit saturation characteristics, an isolator 3, the wavelength good light variation filter 2, the 
turnout 4, the linearity optical amplifier 5, and the polarization controller 6-1 have been arranged in the 
shape of a ring (the shape of a loop formation). Although between each light corpuscle child is usually 
optically combined using single-mode optical fiber in order to realize such an arrangement configuration, 
the double refraction fiber holding polarization can also be used. 

[0039] Here, the isolator 3 arranged in the optical output port of the semi-conductor optical amplifier 1 
within a loop formation defines the direction of the light which goes a ring around, and also has played the 
role which prevents the oscillation of the optical amplification medium Tby unnecessary return light 
Various wavelength selection filters, such as a dielectric multilayers optical filter and an acoustooptics 
optical filter, can be used for the wavelength good light variation filter 2, and wavelength is chosen as it 
through the filter control circuit 10 with whenever [ incident angle / of a beam ], a transparency location, 
and impression RF signal frequency, respectively. 

[0040] A turnout 4 is used for taking out light (2nd branching output 8) from a loop formation. Through the 
weak linearity optical amplifier 5 of a gain saturation operation, other 1st branching output 7 outputted 
from a turnout 4 passes the polarization controller 6-1, and returns to the semi-conductor optical 
amplification medium 1. The linearity optical amplifier 5 can usually be substituted also for a semi- 
conductor optical amplifier with very high saturation light reinforcement, although a rare-earth-elements 
addition fiber form optical amplifier can be used. However, in using the latter semi-conductor optical 
amplifier as a linearity optical amplifier 5, in order to control plane of polarization and to acquire the 
maximum gain, it is necessary for the incidence side to arrange the 2nd polarization controller 6-2. It is 
based on the same reason that the polarization controller 6-1 is arranged at the incidence side (optical 
input port) of the semi-conductor optical amplification medium 1. 

[0041] And the polarization controller 6-1 is adjusted so that the effective circumference gain in a ring 
resonator may serve as max. The wavelength selection width of face of the wavelength good light variation 
filter 2 is set up so that laser oscillation may be carried out by at least two axial modes of a ring form 
optical resonator. And two or more axial modes hold the optical output 8 from a turnout 4 uniformly 
correlatively by adjusting the gain of the linearity optical amplifier 5 which has low interest profit saturation 
characteristics, and making the semi-conductor optical amplification medium 1 into a gain saturation state. 
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Moreover, it sets up^^that optical frequency spacing betwee^^^ axial modes of the tunable laser light 
source may not exceed the inverse number of the carrier recovery time in the semi-conductor optical 
amplification medium 1 which has gain saturation characteristics by adjusting the loop-formation length of 
the ring form optical resonator which constitutes the tunable laser light source. 

[0042] Thus, in the constituted ring laser, if there is wavelength assignment 9 from the exterior, the laser 
beam which has the main wavelength which the control circuit 10 of a filter controlled the transparency 
core wavelength of the wavelength good light variation filter 2 according to assignment wavelength in 
response to the signal, consequently was in agreement with wavelength assignment can be obtained from 
the 2nd branching output 8 of a turnout 4. This output 8 is a laser beam with stable reinforcement just like 
coherent light. 
[0043] 

[Effect of the Invention] As explained above, according to this invention, the tunable laser light source 
which can generate the light stabilized, so that it became possible to set up the wavelength of arbitration 
and to generate a laser beam with stable reinforcement just like coherent light and cloth approached the 
Poisson distribution corresponding to coherent light several photon minutes can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words, are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the tunable laser light source (ring laser) of 
1 desirable operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing the function of a semi-conductor optical amplification medium 
to have the gain saturation characteristics which are the components of this invention. 
[Drawing 3] In the tunable laser light source of this invention, it is the property Fig. which expresses an 
optical spectrum when much axial modes oscillate to coincidence near the transparency core wavelength 
of a wavelength good light variation filter with the relation between wavelength and reinforcement 
[Drawing 4] In the tunable laser light source of this invention, it is the conceptual diagram showing that 
total (total optical reinforcement) of the three axial modes which have negative correlation becomes fixed 
with the relation between wavelength and reinforcement 

[Drawing 5] It is the block diagram showing the example of a configuration of the spectrum slice light 
source of the high power and ** spectral band width which has the configuration of the shape of a 
conventional ring. 

[Drawing 6] It is the property Fig. showing the type of the spectrum of the light outputted from the 
spectrum slice light source of the shape of a ring of drawing 5 with the relation between wavelength and 
reinforcement 

[Drawing 7] It is the property Fig. showing the photon distribution over various light (chaos light, stable 
chaos light, coherent light). 

[Drawing 8] It is the property Fig. showing the relation of the receiving light reinforcement of data transfer 
and the error rate (BER) using a stable chaos light 
[Description of Notations] 

1 Semi-conductor Optical Amplification Medium 

2 Wavelength Good Light Variation Filter 

3 Isolator 

4 Turnout 

5 Linearity Optical Amplifier 

6 Polarization Controller 
6-1 Polarization Controller 
6-2 2nd Polarization Controller 

7 1st Branching Output 

8 2nd Branching Output (Optical Output) 

9 Wavelength Assignment 

10 Filter Control Circuit 

12 Linearity Gain Part (Linear Amplification Part) 

13 Gain Saturation Part 

1 4 Optical Output 

1 5 Inrush Current 

16 Transparency Core Wavelength of Wavelength Good Light Variation Filter 

1 7 Transmitted Wave Length Property 

18 Axial Mode 

19 Oscillation Wavelength Field 

20 Variable Attenuator 

21 Spectrum Slice Light 
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22 Accumulated Spi^^neous Emmision Light 

23 Coherent Light (Poisson Distribution) 

24 Stabilization Spectrum Slice Light (Super Poisson Distribution) 

25 Simple Spectrum Slice Light (Bose Einstein Distribution Function) 
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